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2^ A^xl 



^ ^^S^ 4:XK n ^x^si ^§ ^ ^hoiiEi Ai^s'oii 2^^, ch ^^A^|a^:>j|^, oh 

^EH^ bHxl9 Sj^oii CHoH i^'^XIfe CMOS 0|D|X1 ^AiSf H 

X^l :::^JF2f 3 ±J.\S\ ^= ^ &X|^A1 IQx-ll ^XfM Olgofe dm\^ A|>i 
ijOII ^e.^ SlOICf. 

Oils MOI CMOS OIDIXI HxH ^Xhfe, ag>^& :?^^ici. ^ais/H, 

mm LH^Oil M^g □^^(FD, floating diffusfon)S SXISOi 910 , 0|5He[ ^ 

^ p^30iiAi <MsMoi ^^g:'i mi^oii o\mm ^mo. £ i8^ oien 

S 18(HIAH, OHM^>^ §EH^ bHx|& ^^^^£| &¥l ^^(100)^, S^7]10im( 101 ) , 21^ >^^x|(102), M 
^§ P^2(103), dial! ^gHXI:^6i(104), ^eHX|AEl(105) g XI >tEj ( 106)M Sl,^ 

&a. <:!i^<y(iii)^ SoH g^a^ s^oii ggafot, 4^31 <mgh MeHXlAP{106):?^ b 

o| ^ £^o^^ <yiti&o^Mi, M^xi>^p(io5)oiiAi <iii^<y{ii2)H^ # 

3^01, a:?iM ^4^Ai9i:?i ^oHai^, b^ ^^doo)^ ^^m^ i^^soiot evp. 

na-iu, d^£^ esH :^i^oii in^ cmos oidixi ^ai£| ^^oiia]^, p^sdos) 
SI a B^M <y^moi <M^<M(ii2)o^ #^m:'i ^oti, di^ ^eHxi>^Ei(io4), i^gn 
xi>^ei(io5) 4-^ MeHxi>^Ei(io6)°j 3 Dm ms£|?i [Qi^oii, P4^°j ^x^:»^ Ah 
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^ ^Hl^g H&imOj Ol¥012 0|¥^ ^^:^A|3| 

ni^g <HEHgpj o|^^ (M^^MQii ^ B^^ ^xf^o^ 

m:»i ^},\ ^^011 °ioH <M^g 4=3 a^<y§ s^moi #^api 

^^Bi :^%\\ ±J\m 9JiO\h\, B^ msi ai^sii r^^xioii s^s^ e.i^ a^M. hi 
a^ AiQii oiis mo\ ov^ ^s&^^mi. am x-i§.^¥°i a^^ nai^oi sa. mm mo\ a^ 
aa^^ di^ a^^Ai ai^ ri^^xioii ^'^ot ^y^^siii, ai, am 

HI a^fe agi ae^^^ a^ig x-iioii^o^Mi, ash i\\o\^ 

a. s^f^o^, sa xH&s am am:'h aaf x^^^¥^ a^si^i, a^oii oQei ^st^ 

am n§^¥£i a?!::'^ ^ifoii hioh ama^^ Gh^scf. 

^ ^^soii iix-ii «^ao^| ^[oiAi, 12x^1 m^^± ^eh^ hh^sh, ^ 

a ^ih, sa ^xfoii xH&a ame a^m:?i ¥le^ a^ ^^xi, a^ :^^x!oii s\m a^s 
ams xism:»i aa^ aa^ xh§¥# ei^spi ai^ a^ixl i^i aa^ a^ 

Oil cH^m^ a^M ama^^ #^a^:>i ^e.^ s&moi, s.i^ >^^xioii sse! b.i^ 

a^s xiMi.'^^^AM ^ ^mm ^^^o, 

2|2|oj m^oji pjsij :i^xife iix^i ^xm 9Xo\m\, as^ x-i§¥hi a^i^, am 

s B-i^m:?! ^oH ^^ixiojj ges^ bi^ a^M nioi&^:^^Mi im^o. n ^jif, ^^(i^) a 
xiissm ^hah^ m b^^ s^'^oi a^^ ^ ?io. a^s 



oimoiiAH, ^ ^^s^ ^AioiiMoi ir^^ 5ioia. 

£ 1B ^ nn ^Aiojiaii cmos oidixi ^iahs SAim^ :h^^ ?^^oid. £e ioiiah, b^ 

^^(10)0! Zx^^^o^ UHxiaOi ^^¥e ^^°^a. Ojl^lOilAH^ ZIBBI aPI ^oH, m^2] B^ 
lOn.in, ^ (n+1)iy m^SJ B^ 10n+1, 2ns\ B^ ^^BOI £AOa. B^ 

^•M(10)2| ^^Oil Qia^Oj ^^a^D. 01:?|01IAH, m^SI B^ iOn, mSj Oil 

^ MOj ^g£^D. 

Bfl lOn^mg Sa ;^XH OIIM MCH ^aoi^H(ll)-, ^^x|(12). am XH§¥°J 

m afe M^i! ci^a(FD)(i3), di^ a^xkm) ^ ^^xi^ei(i5)s ^a ri^x^ 

SSIHIOI^ DHUQ ^^QFOISH:'^ ^^ao|SH(11)M □xlim^ ^ 9XO. 

^ OIIAIOjIAHfe, N-xH^ BeH^B^g XI AEi (N-channel enhancement type transistor), N-xHy CjH 
BiiaS M^XIAEKN-channel depression type transistor), N-xHy BeHi^EHMS M gij XI ^ E) K 
a^ ^^x|(12), £1^ r^^xl(14) ^ ^^XI^E](15)^AH A^g^D. ZtadU, OieHe^ ^ 

^xi^BiM a¥ p-xHy ^eHxi:>iEi^ □x^imoi 3\^m 9x0. 

B^ lon, moiiAH, gao[s^(ii)^, gjA^^s 3 ^i.^011 cH^sfe am^^j am aa^^ ^a ^ 
^ahoi xH&m^ p-n cfois^oici. a^aois^{ii)£f M^g ci^sds) 
xi{i2)^ ^aois^(i) ujoii xH^^s am ame M^g p^a(i3)^s a^e[D. m^h 
ci^a(i3)^ a^@ am ^mm am ae^^^^ ^^moi, 3 ^2^m ^eHxi:^Ei(i5)si :Hioi^oii 

s^n psa{i3)2f ^^31 ama(2i) Ahoioii di^ >i?ixi{i4)fe, s^g ci^a(i3)£i a^s 
51^ a^£i a^^ p^m^ D\^m a@ia:iif ama(23) Moioii m^B ^^xi>^ 

P{15)^ M^n ci^a(i3)°i a^iM ^^moi, n a?iM ama(23)^^ e^e^a. ^ 
^ a^ ae,^^, ^AioiioiiAi 011^ ^ 3.3v^ xiie^axi ^^q, 

£ 2^, an ^Aiojioii mm b^ ^^'(io) ama(23)Hj a?i msm ^ais^d. seboiiai, 

PD, TS, FD, RS, K AT^ gCIOI^^dl), a# ::^^^X|(12), M^S P^a{13), dl^sl! ::^^X|(14) ^ ^ 

^ MeiixiAa(i5)s ^^^^ UEftdp. psa(i3) s MgHx:i^E)(i5)°i a^oii chohah^, 

a^ Ai£i a^ a^a dia^ aihi a?i ^anif ga^s 3121 LfEiu ap. 

B^ ^M(io)g ^ B^^ a^ah:?i ^sh x-iise 4^^' sj^(24)fe, oiie soi aihm eiixi>ip^ 

?^aP. 4-^' ^AF fi|^(24)^¥Ei, =4^^ aiil ^>i^V 0Vn, 0Vn+l, •••). a^ 0t ( 

0Tn, 0Tn+1, •••), S-lii! S>i </)R (*••. 0Rn. ^Rn+I. -OOI ^^^P. 

4.31 0V {•". 0Vn. </>vn+i. •••)^ a^a(2i)g mm a^xi(i4)°i ^aiBoii b 

a^ 0Tn, 0Tn+1. -Ofe a^a(25)M SoH a^ >i^x|(12)H| IMIOii^OII 

£101, dl^st! 0R (•", 0Rn. ^Rn+I, -0^ ai^a(26)g #oH £l^ :^¥iXI(14)^ :HIO|M01! B:ih@ 
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D. 

4.31 <M^<y(23)Bj e¥oife, <ijm mm m^{27)D\ ^ mow:} s^^a. ti^^ mm 
m^{27)^M^, o\\m mo\ m^' shs^ mm s\^d[ Mg@a. m^{28)^^E\2\ <y 

MSB m^{2s)^, mm mo\ aih^ buxiae]^ ^^sd. 

mm m^{27)s\ mm^B ^m.^{29)o\\ m^^o. <y^<y(29)oiife. 
5j^(io)^¥ei^ 6i^^{23)m mm ^^di mm m^{27)^ 1^ ^^sj 4^ 

DM^^^ rp^oi ^AlOllOil mm CMOS OIDIXI ^/H LH2J §^^01, n^JJOl <!d{n^)°l 

AIM 011^ scH M'^m 510ICI. oi:'ioiiAH, £ 3si Efoi°j xf^fe £ 4 ^ £ 521 s^i 
smol oiga 5!oia. 

Aiet t17JH|2| :f\^{t < t1)^ d|<y^ ^^EHOID. 0|5^e^ ti|<y§!i ^^EHOilAi, 0Vn^ 

^(0V)0|22, ai>5i! ^^xI(RS){14)^ ^^EHOjl S^::"! CH^OIL M^H C|^S(F0)(13)H] OVD^ H 

Aiz.^ tioiiAi, <yeH ^vn:'^ xHeii^oiiAi :nei!^(3.3v)^ ^em, oisf gAioii, ^Rn 
^^eh:'^ ea{ti < t < t2). 

AlZf t201!A1. e,|>sl! §A 0RnO! ^^Sh^, d|>5i!& M^H P^S(13)0I Sh^^a. ^JJi^^^, 

OhD ^^OIe[ SH>5l! eil^(0|gK Slf)OI MgHX|>^EI(15)0ll HloH <Mm<M(23)^^ 

^^ mm m^{27)^ mmBO{\2 < t < t3). ^ims mm 

m^{27) moil a^)scf. 

Aiei t3(>IIA1, 0TnO| ^^4^6^^. :>]|O|^0j! oi:?^a 2^ 0tnOII HloH :>j|0|^ OIS^SJ S¥l 

:f\ ^o\x\D\ m^o\\, :^^xi(Ts)(i2)^ ^doi5^h(pd)(ii)oii x^sB tim. Emm m^h 
p^s(i3)o^ a^e[a(t3 < t < t4). ^m. amni s^a, m^h p^^(i3)2j msmow m 

xiAEi(i5)oii 2joH <M^<y(23)^^ s^^£lI2 M^ti mm m^(27)^ mm^oixA < t < 
t5). ^m. td^^ mm m^{27) moii a^)sa. 

^3,(011 so^:)^^^ m^(io)^^p 2|2jo| goji ^^^^^ m^i27)^ ^m. 

^, M^M[29)m mm <Mm<y #^ sj^(3o)^ ^xf^q^ ^^sd. oi eh, oieHe.^ 
^^(27 s 3o)oiiAi^, ^'^(io)°j &ii^^¥P ^\mm ^^^m^^m, &^ ^^(io)°i 
m^^^ US iiH^ SMol ^xjian, <Ms<y ^^(27)21 '^^^^ 21^ urn 

teOIIAH, 4^^' 0Vn:»F Heil^OilAi XHBil^^ \I}E}k\ n^M M ^^01 U\^^ 

Oi:'|0||A1, H|<M^ ^MOil QjoH ^Se-Klf. 4^^ 0VM X-iBll^(OV)^ ^^If ^ 

Oil, 4^^ M:^ if>yD\ ovei M^^' p^ss 1^4^ ov:'h sn, [ifdfAi MeiiXi>iQ(i5):'h 

S^E.^ Hfa ^01, ^^(10)g ^aoi^H(ll), 2!^ ^^x|{12), M^S P^S(13), ai^ 

X-IIOiE^o^Mi, ^EH ^^°| 3¥0ilAi2f ^01 4-^ ^^X|M Xll^aHI ^:nA1£ 4^31 j\ 

^m sj^g uf&s^oi, 4^^ ^>b: xneii^^ s^, t3 < t < t4 oisisj 

&Aizt§e^ ^^xt{i2)£j mmm m m ^?xo. o\^m s^, ^po!sh(ii)oii eiS£^ 

2^ :^^x|H| ^E-ie y\^m mm ^ SWCdark current)::'h ^^A|^^§&^ ^l\\m 

4^ 2iP. Olfe, ^ai Saoi^HdD^Ai DH^S ^/H xHg^ n m:i2fM UEiyiD. 

^ eH(all pixel independent reading mode)Oil 5!^^ ^SaaxlB, ^ ^^SB 0I2H 

e[ Xiie^gI| &^P. e^, H&IIS ^ , HEijgj S 

HOIIAIfe, g4^(Sf4^)<Moj /^m.J\ l\U ^HOIiAH E^^BH, ^m,J\ l\\2 ^HOilAi 

oi::'ioiiAife e?i ^^(io)^ ^xii^ej ^^oii choh ase^p. tim. ^o\^\ sqoish(ii) moii xH§£j 

e^, 2^ ^¥ixi(i2)Bi a^fe ov omD\ ^o\o\^ ehP. 3EHU, xiej gioi^, ^pois 
H(ii)^¥Ei stuM^^^ Emm mmm ^^^\ bo, 

m^H. ^ ^^soii mm ^^oiiai^. oiim mQ\ mt^m. oiim mo\ 

^eHxi^p(i5)sj Haiejoi ^pois^dDoii 2Jsmoi hhxisih, nm ^j} ^^\m m^Enm m 
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stHM^^ 3^ ^x^i^oi oti^/H, GhSHoii ag>^£h ::'^^a^D. £ 6a mxi s seoii 
£Ai^ tl^2^ ^OK ^di s^Hi ^:^ai^'o^mi sd^g^^ ssa^ 

6a). xHy ^eni P S^SJ i^^^AmH^AM StHMS^ m^^^ 6b), xHy 

HI P 3^ OFeHHj n' ^^2Sjo^ g^s^o^Mi StHM^¥ §^3^ 6c):?h SiQ. 

^Qoi^HdD^AH umm ^ah AFg3^ sijim^^ s^hi :>idis x-iioish 

01 ^oH ^Ai§ n'(sr n') s^m 2^ ^oii£ §^Bfi2, s^MS 

WM^^ s^M ^e.^ n" s^oi ^s::'^ 

£ 6a mXI £ 6c^ 2|2vo| ::^^Q|| LOCOS(Local Oxidation of Silicon) <i^a^^O| ^^A\ ^Seh 

5ia OfLlD. ZldHLK OldHeh ^^OilA^, :StHM^? 3^31 ^EM? >1dlM I-||0l5^01 g^m:'! ^oHA) 

£ 6d(>11 £A|S ^^£j 0||OI!A12f ^01, ^DOISH(II) ^Sj n' 3^3^ St^M^^ 3^01! &]Seh ^ 
£ 6a, ai £ 6c UIXI £ 6e£j ^^OIIAHa Dh^^:'FZ!^, 3]|0l^{vi rtuat gate)M OlgSFOI 

^bjs^o m^m^i^fM. satHM^^ ¥M°i ^ye ?ii^oi gsaxi ^^d. obia]. :>ti 
o\^D[ A^gsioi ^di^ :)iisoi suae eai ^lhm^^ ^^£f^ ^di, 2^::'^ g ^^oh 
:hi ^^scf. ^51 ^cfoi^HdD^Ai umm A^ga^ 3^. ^aie ^\^9\ ¥Moi 

H 7^ ^ XIII ^Atoii°i esoiiM £Ai5fe jw^m ^^£oia. ^aiohoiiai^, ^m^^E\ 

ssojjoii mm CMOS oiDixi ^Ai^, <yi« r^^^xi(3i):?h <Mm<y(23)£i &¥2f 
<:ii^<y(23):nf <ys<y(29)m, x-iEK32)oji ^oH mn^a^ 2<i^ g^:^i(33)oji hioH ^§ 

Sl^(Vbias)^ Il§A|5[:i2, OlIM SOi ^^(34)S L4iS^mOi ^MOW ^B^^ 2^ B2.'m &^^AIij 

o^Mi ^M(10n,fn) Ul°l Mgd XI ( 15)M <ms5|o^ §^^Am ^ 91 0 . 

^ ^soiiaiiAH^ m^(3A)m LHs^sfia, ^i^ojj sea^ 2^ aE.^m^^^Ai?ife ^^^'^^ ^aaxi 

Q. 

£ 8^, e ^AIOIIOII tn^ &^ ^^dO)2f ^^ tim.M{23)2\ Em ^SS SAIe^P. £ SOIlA-i, PD, 
TS, FD, RS ^ AT^, ^^^^ ^aO|^H(11), :^^^Xld2), M^H P^2d3), dl^sll ^^x|(14) §^ 

^^X|:f5iEiS UEftdQ. P^S(13):if ^^X|:^&j(15)Si S^Oil QioHAH, <Miij AI°J 

2^ ^^9} m^rn Ajo] ^^^i §<mo^ sAiaoj o[d. 

£ 9^ ^ SSOIIOII CMOS OIDIXI ^e^ EFOIS xt^oia. 

^^(10n.fn)°l e^^SI :7|^^oi X||1 ^A|0j|0j|AH£f ^^SfD. Oi:?|0||A1^, M^2\ g>^Xim 

D\ 9\m. OB ¥gehoi 5!oia. 

SH2[^ 2^ e^OilAi^ A|:^^iJOilAl ^^^01 4^^^ 4= 24:^1 (Hi^OlU ^'^ 

°i m^^^ 21m 31^21 EHe sea, 2i¥ xhbi M^ms\ neiigj Diisdioil °]oh ^lii 

^ 9^, <Hoj m^s\ ^m.D\ ^n^o^ eBa^ s ensi g^e ^ais^h aixi 

e oidH& nie^axi ^^a. gs, n^iigj en ^ ens ::'h^5h 

CI. ^Bii^' s^oiiAi^, g4^(^^4^)<y°i x-in ^^oiiai e^an, ^^4^(#4^)<y£i 
X'ii2 m^owM A^gaa. enoiiAi^, ^ :)H2| eis^y^ ^aioii e^aoisw:*! :?^<^L^ 

a^, ^HDici :?F<i^a 2DW2i ^mm ^mMiio, 

£ 10a ^ H12 ^AlOIIOil [QB CMOS OIDIXI ^AiM £A|6^^ DW^^ ?S£0|D. £ lOOiW, & 

^ S!M(40)a 2X^S^^^ UHSaOl ^'^^M ^^e^CI. Oi::'l01IA1fe 2iB6| m:?| ?ioH, mS^ B 
^ S|M 40n,fn, S (n+1)^ m^H] ^M(40n+1 .m)£j 2:'H^ ^^21 ^^B0| SAISD. B^ 

mm{A0)2\ ^^fe ea ^mO\\ Q\o\0\ g^mCI. Oi:?10ilAl, m^ni B^ ^^(40n,m)°l oil 
^ M01 ^S§^D. 

B^ 40n,ma BE ^X[21 SaO|SH(41), ^^x|(42), SSI Xig^S) S 

CISS{FD)(43), Elil! >::?ixl(44), MgilXI^EI (45) , ^ 2^ A?|x|(46)M 

^2 ^Xf^AI. SS:>1I0|^ oHl!9 SaOISH:?! gQ0|SH(41)M CHx-ll^^ 4^ 

e WiAIOitAi, H-m^ oifH>iDjMg MgHXI^^a, N-xHy CIHdIldg MeHX|>:iEi, N-xH^ SJelir^ejM^ 
MSHXI^ei:?!, 2^ :^^X|{42). d|>5l! :^^Xl{44) X| (45) ^A1 2.^^^ Ahg^Cf. 3£l 
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ofo) m^(40n,m)0il/H, ^D0ISH(41)^. Oj|M SCH Umm ^AH p-n Sif ClOISHSf ^01, gj 

A^§M ^^oii oiee^fe sa^^si S6f^ ^2 xH§^oh^ p-n ciois^oia. ^doi 

a^m{43)M <y^<y(51) AhOlOII ai^ :^^x|(44)fe, M^S C|^S{43)^ E^m 

u\m Em2\ Ei^ate D\^m ^mc}. e^mm <y^<y(53) a\o\o\\ mm 
£i^<y(52)oii^, ^^(54)^^9 (Aim mo\ s.svhi b2.'o\ s^bo. n^^u, Em E2.'s 3.3v^ 

Xile^axi ^^Q. S^<y{55)2| E^ :^^x|(42)°J :H10|M AFOIOII E^ ^9\X\(Ae)^ E^ 

>i¥ixi{42)°j E^ Mo\m 4^^mo. 

£ 11^ M2 ^Aioiioii mm ^'^(40)5[ <y^<y(53)°i e^ UByci. ^ noiiAi, 

PD, TS, FD, RS, AT, S SS^ ^^^^^ gaO|SH(41), E^ ^?|X|{42), M^H C|^S(43), ^il! 
^^x|(44) §^ MeHX|>iEi(45)M UBtdQ. M^g C|^3(43) Xlri^Ei (45)£] E9\0\\ 

QioH, AIHJ E^ S^2f bl<yiil A|£| E^ ME11\ ^dl^^ UEfU 910 . 

£ 11^¥E1 S^ef urn ^OL g 01IA|0||A1fe &CfO|SH(41 )^A1 DH^S ^□01^^::'^ A^ 

g^D. SDOI^H^, p-n mm aOISHBJ 4^011 P' # XHS#{47)0| X-ll^SjOi ^ 

A1 ?^Oia. Sj^(40)HJ ^U\m^^ 3^0il CHSHAife, X-ill ^A|0il01|AH£f aO| £ 6a UjXt £ 6e 

Oil £At^ rp^::^^ xHg@a. 

cfoj m^(40)M S E^o[:)\ ^oH 4-^ U^(56)^ OIIM MCH AIHM 511X1^9^ 

^^ea. ^A^ sl^{56)^¥E|, 4^^' <yeH ^>^. 0V(-, 0Vn, ^Vn+I, m^BO. 4^^ 

^EH </,Vn(-, 0Vn, 0Vn+1, •")^ 4^^ <y^<y(51)m SoH Elil! >t^x|(14)B| H&lieiO|| 

CI. 

B^l Sl^(40)^ ^ .B^^ <y^m:?l ^6H Xil^e ^Af si^(57)^ OlIM MCH AI^M aiX|>iE|^ 

^SEiD. 4^^ s]^{57)^^E\, E-l^ 0R(-. 0Rm. •••), E^ 0T("-, ^Tm, •••), ^ 

4^^ 0H(-, 0Hfn,-)O| S^SQ. E^ 0T(-, 0Tin. "•)^ 2^<!!l(55)M SoH 2^ 

E^ ::^^xl(46)^ H51|oi0il oi:'^£|21, £|>sl! 0R(-, ^Rm, "-)^ e.|^<y{58)g ^oH £1^ 

^^x|(44)H| :?]|0|^C}|| oi::'f9D. 

4^@ ^EH >^^^!(60):'F <5^m<y(53)Il| 4^@ <^!^<y(59)£| B¥ A^OIOII S^SQ. E^ 

Xi:^E|(60)^AH, OIIM mo\ N xH^ M^Xl:^Ei::'h A^gEIQ. 4^^ ^A^ ^^(57)^¥E| E 

^ 0H{-, 0H(ii, •"):'^ 4^® ^^xi::^Ei(60)si :>iioiMOjf g^eci-. xhsK6i)oii s\m 

B ^<i^ ^^:'l(62)^ 4-^ E^E(59)9\ B¥OII HHxjSCf. 

40ia X1I2 ^Aioiio][ mm cmos oidixi ^Ai^, ^m^^E\9\ E^:f\ e^ 

=^^m xmmo. <M^<y{53)JU 4^^ E^Ei59}^, xm^eDoii sioh hih^si^ ^e ^^ji 

oil £|oH ^§ 2^(Vbias)^ I1§£I3, mi^(54)M Ul&ShOI ^'^011 gSSfe E^ E2.'m ^'±A\ 

^ ^AiojioiiAi^, Em sj^(54)M L4ISSI3, ^'^oii ^es^ Em E2.'ms[^M^\^ 

XIB, ^ ^^SS OjdHel ^^o^ Xila^SIXI ^^D. OjjM MCH , B¥l ^^(40n, m) Uj£| 
E1(45)HJ gj::til E"^' Vth§ ^:4^Amo^^^ e^X|AEi(45)S §^^A|^ 4^ 2^01. 

D^^^^ rp^oj X1I2 ^AlOjlOII mm CMOS OlOIXI ^AH UISI ^^0\ , n^M ES\ Emm 

011^ mo\ M'sm 5!oia. oi:?iojiAi, £ 1221 eio!°i x^^^ ^ 13 ^ £ 14°J £2S s^^&moi 

Olg^ 510IQ. 

Ai2> ti7j^xi°i :'iei(t < ti)^ mEm ^^aoia. oi&iEh u\Em 4^ehoiiai, 4^^ Em m± 0Vn^ xnai 

^(0V)0I3, dl^ A^x|(RS)(44)^ 2.^ 4^EH0il a:?| (IH^OII, M^H C|^2 (FD) (43)£i E9]^ OVD\ B 

a. 

AlZl tlOIIAI, 4^^ Em m± 0Vnfe XHai^OjlAI I2BI1^(3.3V)^ SehD. Bl^sil MSiXI^Ei {44)^Ai C| 

^^\Em ^^x\±E\D\ Msg:?i w^o\\, mm m^xi^ei(at)(45)^ :hioim E9\^ ^^^t^a.cti < t 

< t2). 

01 [TH, MgHX|>^Ei(45)^ 3 E^ MS SEfe 4=^ <y^>y(53)°l E^0\\ m^} mm MeHX!>::E| (45) 

D\ ^ £1^ aiD. ^ OIIAIOIIAI^ mm ^^X\±E\{A5}J[ ^ 51^^ ::^^§efD. 3£1U, 

01 ffH, 4^@ ^^xKeO):*! ^H£J3 4^S Em.E (59) ^^Ojfe 0^¥^ SE^^ DlxjXI ^HH^, g 

^ eeHX|^El{45):'^ 0\}=. ^mO\\ 2ifeX|^ ^XiPh £jX! ^^D. 

Aiei t20l|A1 0Rm^ ^^011 gSmOj , £|^ >i^x|(44):'h ^ 4^EH:?h £13. m^OII # 

P^2(43)°l OVOilAI 3.3 dl^sHSD. 0|2^ mm X| (AT) (45)M SBAj^PI HH 

gOII, nSjJRH in^°l B^ ^^(40n.fn)0| Em ^^EH^ Sa(t2 < t < t3). 

AlZf t301IA) 5,|>5l! M:^ 0RmO| :irg£IS, ai>Sl!S Cl^^(43)0| e^^^Cf. S2|^^^, 2| 

□^D ^^0I^^ eil^(0|5K d\\m^ ^m)0\ E^EiSS)^^ ¥imBO{X3 < t < t4). B 

mB ^\m^. x2o\\m m^B Em ^Hmoii esmoi, e ^^ehd} b Em 
x\{6o)m 2joH <M^<M(59)^^ 
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AlZ! t40ilAH M:^ <^TmOI ^^^m^, :H10|MOil 21^\B 3^ m± 0tnOii °]oH 31|0|M 0|a^^ B^D^ 

110\X\D\ lEH^OiL ^^x|(TS)(42)^ SD01£^H(PD) (41 )(HI H^^^ <^J^ SsFS S^i! C|^2(43) 

s^£[c:Kt4 < t < t5), ^m, mmsa m^m p^^(43)Hi sm^oii Q>ei ^sh^ii 

Aiet tSOllAH 2^ (^>TmO| rii^Sh^, M^H C|^^(43)°i BB\0\\ PeSF^ 

Xi^Ei(45)0il °|oH =4^^ ^^dl{53)^^ B^BO(t5 < t < t6). dWMS 
^^^1(60)011 SjoH ^@ <Mm<M(59)o^ e^^a. 

Aiei t/OIIAH, Wd^ 0Vnfe 32ai^01|AH Hai^^ ^6^0j nSJRH <y ^^01 U\^^ 4^EH:?^ 

b^£f ^OL mUHJ ^^011 CHoHAi, Bit^Hf eim£l ^AH^ aj^^DC^M^ ai^OilAH £^ 

M eii^^Hi « ^A)£ oien^.^ s^^a sj^soi^ ai^ g^^^^ goH&a. 

® ss mmii Mm m^o\ ^^xi(6o)» s&ah^ ^mm g^M ffH^oii, 

^<i^o^ ojgh J2§ IIHa SMS Oie 4^o^ ^^^aHI ^^D. 

(D eii^nF Mm. ^\mo\ ±x[^^^ m^5\^\ m^o\\, sm ^mn^ Mm z^si x^oPK £i¥ <y 

^S sj^Oil °loH 4^ 2^01Ai, Alr^ljOt B^sf^ =^ 

EH^ utehaxi ^m, ^£ ^2joi mo^. xiii ^Aioiioji (ne cmos oidixi ^AiOiiAH2f 

m^2\ gEH£ xH^a 4^ 9JiO. 

t 15 ^ £ 16°l Si^ te^^Ei ^^e^ HF2f ^01, 0tml}\- ^RmOl ^ ^^m^^ 

^^£1^ §¥011^, bliMEH m^oj gxKoji oiQIAH^ ^X-jPh £1X1 ^^a. 

M^owM^, SHj^"- ss ^^:)|. ^^^o^ t^&s^ s 

o\\ cHmoi ^ss^^xiei, e ^^ss oi&ie^ x-iis^axi ^^a. nai^' 

^ai^sh^ e^oiiAHfe, #4^(^^=^)<y£i MmD[ xiii ^^oiiAi e^sn, ^^4^( 
g4.)Aioj x]\2 ^HoiiAi eh^sa. B^ enoiiAH^, ^ ?H°i e]2<y^ MmD\ eAioii e 

J\\2 ^Aioiioii mm CMOS oioixi i^jAHOiiAj, oi^ 0lm-^ ^ ^RmS 4^ 2^:q, coei 
AH mMo\ xi\7]m 4- 

2^ A^X|(46)^ :HI0!^2F A^X|(42)°1 TjlOlM AFOIOil S^EI i^^Olt ^^^^^ g^^S 

X-IISi^o^Mi, t > tJOWM M^ 0Vn:'h m^il^OllAH XHBll^^ ^m^, 2^ ^¥Ix|(42)B] ?]\0\ 

^ g m =4 aicK ol^^e^ ^soii °I6h, 3aoi^H(4i)oii eis^^ ^^xi(42)Hj m 

EEe.^, 6]^<y(53)S| S^(Vbfas), M^X|:^Ei (45)^ 2^ ^ 2X^1 2^ 32,^^ AlHMt^o^ 

Mi(^ ^AlOllOilAH^ 1.5V AIHM), 51^ m^{54)D\ Hl^i^ ^ 2ia. 

MgHX|>iE1(45)°] 4::;^ MM01 XH& ^m^AISl ^mm 4^^ >i^x|(60)^ ^^a^o^AM 

<ysj >::^xi(60):'^ s^oiiAH g^^shfe 5!^^ :?^§5hXK oiis moi, xm^oii °joH niHeija^ 
g^::ii(33)§ oigafw, 4^@ <y^<!!!(59)°i ^xi^Gf. o\m:>\\ m^^m, mm ^ 

^X|:^Q(46) ^ M^ ^^x|(60)0jl HJoH XHS^^xHHI m^O]D[ g^£jIZ, M^S 

p^25(43)Hi ^^oiicHesfe MmM(59)m mm m^n s\o\, m^m ci^s(43)^ ^mow 

a\mB\^ S^^OI mmJlBi e^BOil ^y^^jQ. 

£ 17S ^ ^^SOI ^S£j^ 3H}j|EI AlAgjoj ^eilS £Aimfe :?H^2^ ^^£Oia. £ i/oiiAi: 

iiiAmi(£Aiaxi ^g)^¥a3 ^'A^g(a4^ s)s, ^^{7^) mm ^mm^ Ai^gjoii sjoh #4'- 

4iXK72)Hi #4^^011 §^e[a. ^XK72)^AH^, ■y::'! Xil1 ^A|0|| £fe Zl ^§011, ^ 

X-112 ^AlOllOil mm CMOS omixi ^mdi oibbo. 

#4^ ^xK72)fe. Efois ^^:)\ mm ^mm^ ^m ^^{73)^¥Ei agfe^ aoi°ic}ji :»i^moi 
^^sci. m^^ ^xK72)^¥Ei m^B m^^ Mm^, Mm xhbi s|^(74) moiiAi ag^ev Mm x^e,\d[ 
4S^ ^ Mm^M m^aD\ aoii @cf. 



UF2f ^OL ^ rn^QW CQ^S, DH^^^ §EH^ bH^9 3^ ^2 :i:XK 

xi, 2m XHS¥, ai^ :;^^^xL ^ ^x^^ ^^an. £1^ ^^xioii e.i>5!i M^m xiioii^o 
mo. 
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1 

DHM^^ ^EH^ bH^£iI2, ±X[, :^X\0\\ ESm 9\m 2^ 

^A^ ai^oii ^oH <:Hi»ie tim.m ^^^m a^sFoi #^spi mm 

2 

^■1111^011 2^QiAi, ^^J\ ^^ ^Af m^^r ^21 ^xF^o^ <yi*l B.I 

i!! i^^xlOil ai^ S^^AH SSm^ HXW #4^ ^XK 

S^lf 3 

X-llll^OII SiOiAi, ife^:*! XiS^^ M^S C|^2(f loating dif fus^on)el22x^l 

4 

I■ll1E^0il SiOIAI, e.|>H! >i^x|^ ClHeil<ldS M^XI>^E1 (depression type transistor)^ 01^01X1^ 

:D.X]] #4^ ^X[. 

m^m 5 
m^m 6 

:?i ^xhsj sofM HH#effe Ell A^g£|^ ^mm^ 21x^1 ±x[. 

m^m 8 

Xlll&Oil SiOiAH. ^^D\ 2^ A^xl^ XII01 2^011 m E^D} 2}^\5\^ HXW :^XK 

s^ir 9 

sirsfe iQx-ii m^^ AXf. 
10 

X-1I9S0II SiOiAi. i^OI 2^ ^^xl^ XllOi gj^o^ IQx^I :4iXK 

m=?m 11 

S^E^ 12 

DHM^^ SEH^ HH^aH, ^2 :4^Xf, 4^:?l a€f ^XfOII X^§a 2ms ?leh 2^ 

mD\ mei di>i! A^xL g 4^:?i 2m xh&^£j 2^011 cHeate <m^s 4^31 ^m^^o^ e^api ^e.^ 

:±^Xm 51,^6fe I2^^l ^XW ^§m^ S^Oi/H, 

g^tr 13 
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14 

15 

OHM^^i SEH^ bH^aiQ. :4^XK S2 ±X\0\\ BB\m 3^6PI 



Ah:?i rn^QW HioH i^^s 



^xi^^^ {Hiiiapi mm m^: ^ 

^^^m s^mo\ mmm^\ mm m^ sis 
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